Background: Informal care giving can be burdensome particularly where the option of institutionalized informal care scarcely exist. Objective: To look at the burden of informal caregivers of stroke survivors using the Zarit burden interview (ZBI). Method: 64 stroke survivors were assessed for demographics of age, gender, duration of follow-up since discharged from in-patient care, modified Rankin score at the time of discharge and at the time of evaluation for this study and the most important informal care giver at home was also assessed for whether care giving was telling on their health or life in any negative way. All the caregivers were subsequently assessed with the ZBI. Results: Mean age of most important informal care givers was 40.67 ± 14.27 years and the sex distribution was 33(51.6%) female and 29(45.4%) males. 21(32.8%) reported that caregiving was a health burden. Mean ZBI scores were significantly higher (30.19 ± 14.81 vs 20.30 ± 12.96, P < 0.01) in those that reported that caregiving was telling on their health. ZBI overall rating of burden of caregiving was also significantly associated with whether caregiving was telling on the health of caregiver (P = 0.01) and also symmetrically agreed with whether the burden of caregiving was telling on health (k = 0.33, P < 0.01). The sensitivity and specificity of ZBI were 70% and 68.4% respectively on ROC statistics (AUC = 0.67, P = 0.017). Conclusion: Reported burden of informal caregiving of about 33% is in our opinion huge. The moderate sensitivity and specificity of the ZBI means it could be safely used in the population studied. 
IntroductIon
Informal caregivers are non-medically trained persons who offer supportive care to persons who have medical conditions that affect their ability to carry out basic activities of daily living (ADL). Their role(s) in caring for the invalid can be huge and complementary in chronic conditions like in those recuperating from a manifest stroke with disability severe enough to affect ADL. [1] It is estimated that there are about 60 million stroke survivors in the world and about a third to two-thirds of these are dependent with a modified Rankin score of 3 and above. [2] The disability-adjusted life year, which is the sum of the number of years lost to ill-health and the number of years lost from life expectancy, is higher in stroke survivors and stroke is also the leading cause of non-accidental chronic disability. [3] Caring for stroke survivors informally can be burdensome and particularly so in climes where institutionalized informal care is not readily available. [1, [4] [5] [6] The corollary is that informal care devolves on close relatives of the invalid. Informal caregiving could cause man-hour losses, physical, mental, and emotional strain and in extreme cases a burnt-out feeling in the caregiver. [7] [8] [9] There are well-established tools for the assessment of informal caregivers' burden, and this has been done in western and other climes. The Zarit Burden Interview (ZBI) is an example of a widely used tool for this purpose. [10] [11] [12] Although originally used in the assessment of caregivers' burden in caring for the elderly, its use has been expanded since it was first published about four decades ago. [13] ZBI is originally a 22-item tool that is grouped into six sections which document the informal caregiver's assessment of the burden of caregiving. It also has a second part that allows for global rating of the burden of care, thereby offering the user both quantitative and qualitative assessment of the burden of caregiving. Several short versions that are user-friendly have been developed from the original unabridged version [Appendix for ZBI].
This study assessed informal caregivers' burden in stroke survivors in a neurology outpatient clinic in sub-Saharan Africa using the ZBI and validated it in the process.
Methods
Sixty-four stroke survivors on follow-up in a neurology outpatient clinic were consecutively assessed with a questionnaire for demographics of age, gender, level of education and stroke type, duration of follow-up since discharged from inpatient care, modified Rankin score at the time of discharge and modified Rankin score at the time of evaluation in the clinic for this study and the most important informal caregiver at home was also assessed for age, gender, level of education, relationship to patient, whether caregiver is on stipend or not, duration of care, whether there are other caregivers(s) or not, number of hours of caregiving in 24 h. Furthermore, the caregiver was assessed for whether caregiving was telling on their health or life in any negative way and whether they wanted to be relieved of the caregiving duties or not.
All the caregivers were subsequently assessed with the ZBI, and their scores were recorded in a pro forma. The study was approved by the research and ethics committee of the institution where the study was done.
Data were entered into a spreadsheet and exported to SPSS version 21. Data were presented as proportions and percentages for categorical and discrete variables and mean and standard deviations and median and interquartile range (IQR) for normally and skewed continuous variables, respectively. Data were compared between caregivers that reported that caregiving was telling on their health and those that reported it was not. Categorical variables were compared with Pearson's Chi-square and continuous variables with independent t-test or median test as appropriate. Symmetric agreement between ZBI score and ZBI global rating and the effect of caregiving on health or life as reported by caregiver was tested on crosstab kappa statistics. The sensitivity and specificity of ZBI score were tested on receiver operated characteristics curve. P < 0.05 was taken as statistically significant for all tests.
results
The mean age of stroke survivors was 66.11 ± 11.60 years, and sex distribution was 21 (32.8%) females and 43 (67.2%) males. 57 (89.1%) had cerebral infarct, and 7 (10.9%) had cerebral hemorrhage. The median duration of follow-up since discharge from in-patient care was 330 days, (IQR 730-39). Median modified Rankin score at discharge and at the time of evaluation in clinic were 4 (IQR 5-3) and 3 (IQR 4-3), respectively [ Table 1 ].
Mean age of most important informal caregivers was 40.67 ± 14.27 years and the sex distribution was 33 (51.6%) females and 29 (48.4%) males. Only 4 (6.2%) of caregivers were not biologically related to the stroke survivors; 14 (21.9%) of caregivers were on stipends; 21 (32.8%) reported that caregiving was telling on their health; and SD=Standard deviation, IQR=Interquartile range 11 (17.2%) reported that they wanted relief from the burden of caregiving [ Table 2 ].
Data were subsequently compared between caregivers who reported that caregiving was telling on their health and those that reported it was not.
Caregivers who reported that burden of caregiving was telling on their health compared to those that did not report, did not differ significantly in age (P = 0.17), sex (P = 0.61), educational level (P = 0.16), duration of caregiving (P = 0.32), number of hours of caregiving per day (P = 0.74), and modified Rankin score of stroke survivors both at discharge and at the time of evaluation for the study (P = 0.60), and (P = 0.86), respectively [ Table 3 ].
However, mean ZBI score was significantly higher in those that reported that caregiving was telling on their health (30.19 ± 14.81 vs. 20.30 ± 12.96; P < 0.01) [ Table 3 ]. ZBI global rating of burden of caregiving symmetrically agreed with whether the burden of caregiving was telling on health or not (k = 0.33, P < 0.01) [ Table 4 ].
The sensitivity and specificity of ZBI numerical scale were70% and 68.4%, respectively, area under the curve = 0.69, P = 0.01 [ Figure 1 ].
dIscussIon
The mean age of the stroke survivors and the preponderance of males are consistent with similar studies as well as the predominance of cerebral infarcts as the stroke type. [14] The long median duration of follow-up (330 days) and higher median Rankin score at the time of discharge and evaluation in clinic for the stroke survivors are remarkable as they provided ample opportunity to assess the burden of informal caregivers in predominantly dependent (Rankin score of 3 and above) subjects. The burden of informal caregiving is known to be affected by the level of dependence of the subject being cared for and also by the duration of caregiving. [1, 13, 15, 16] The relative younger age of the caregivers and the female sex preponderance are also noteworthy; it may be reflective of the age range of fitness of the individuals who can offer caregiving and the general tendency to have more females in informal caregiving and home nursing. [13, 15, 17] That the majority of caregivers were biologically related to the stroke survivors is indicative of the relative scarcity of institutionalized informal caregiving in the clime in which the study was carried out. Institutionalized informal caregiving scarcely exists in sub-Saharan Africa hence caregiving by biologic relatives is the rule rather than the exception. [18, 19] This is corroborated by the small number (about a fifth) of caregivers that received stipends for caregiving.
Remarkably, about a third (32.1%) of caregivers reported that the burden of caregiving was telling on their health and about a fifth (17.2%) said they wanted to be relieved of their caregiving duties. The proportion of those that reported that caregiving was affecting their health in a negative way is huge in our opinion, and particularly so in a clime where social security like health insurance is almost not existent for the large majority. The social effect of this is that the caregivers have to seek help on their own and this adds to the societal burden of disease. The absence of significant differences between the demographic characteristics of age, sex, educational level, and modified Rankin scores of stroke survivors whose caregivers reported that caregiving was telling on their health and those that reported it was not, suggests that factors inherent in the caregivers might be more prevalent in determining the effect of caregiving on health in this study. [19] However, related studies have shown that the age, sex, educational level, and level of functional independence as measured by modified Rankin score of the stroke survivor and the age and educational level of the caregiver and hours per day of caregiving are determinants of the burden of caregiving. [14, 20, 21] It is noteworthy that ZBI measure of caregivers' burden was numerically and qualitatively (global rating) higher in caregivers that reported that caregiving was telling on their health. This assesses the burden of caregiving as reported by the caregiver. The 33% symmetric agreement between ZBI global rating of the burden of caregiving and caregivers' assessment of the effect of caregiving on their health may appear low, but that it achieved statistical significance deserves to be mentioned. Although the sensitivity and specificity of ZBI score were significantly moderate (70 and 68.4%, respectively), it, however, shows that it could safely be used to objectively assess the burden of caregiving as have been profusely done in similar studies in other climes. [22] Its use in populations of similar composition is therefore recommended.
The small sample size of study participants is an obvious limitation in this work. 
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